Effects of polyethylene glycol conjugated superoxide dismutase on coxsackievirus B3 myocarditis in mice.
The aim was to examine the role of oxygen derived free radicals in the development of myocarditis by investigating the effects of polyethylene glycol conjugated superoxide dismutase (PEG-SOD), a potent scavenger of oxygen free radicals, upon coxsackievirus B3 (CB3) myocarditis. Two week old male C3H/He mice were inoculated intraperitoneally with 10(3) plaque forming units of CB3. PEG-SOD, 1 x 10(3), 5 x 10(3), 1 x 10(4), and 1 x 10(5) U.kg-1 x d-1, was given subcutaneously daily on days 0 to 14. Treated groups were compared to the infected control. The survival rate of the 1 x 10(5) U.kg-1 x d-1 PEG-SOD group was lower than that of the infected control group (40% v 78%, p < 0.01). The survival rates of the other treated groups did not differ significantly from the infected control. The myocardial calcification score in the 1 x 10(5) U.kg-1 x d-1 PEG-SOD group was higher than in the infected control group on d 7, when myocardial virus titres did not differ significantly among the five groups. The scores for myocardial cellular infiltration and myocardial necrosis in the 1 x 10(3) and the 5 x 10(3) U.kg-1 x d-1 PEG-SOD groups were significantly lower than in the infected control on d 14, when myocardial viruses were not detected in the five groups. However, the myocardial necrosis and myocardial calcification scores in the 1 x 10(5) U.kg-1 x d-1 PEG-SOD group were higher than in the infected control. The improvement of cardiac pathology in the 1 x 10(3) and the 5 x 10(3) U.kg-1 x d-1 PEG-SOD groups seems to have resulted not from the reduction in myocardial virus titres but from inhibition of generation of oxygen free radicals. The mechanism of the impaired survival and aggravation of cardiac pathology in the 1 x 10(5) U.kg-1 x d-1 PEG-SOD group is unknown. The results suggest that oxygen free radicals may be involved in the pathogenesis and development of CB3 myocarditis and that appropriate dosages of PEG-SOD have therapeutic potential for clinical CB3 myocarditis, although caution must be paid to the treatment window.